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Abstract of JP6265940 

PURPOSE:To suppress the variations in gate 
capacitance coupling and to shorten a channel 
length by suppressing the leak current of TFTs 
to be used as pixel switching element, thereby 
stabilizing the threshold voltage. 
CONSTITUTIONrThe switching element has a 
multigate structure formed by serially 
connecting plural pieces of the thin-film 
transistors (TFTs) and electrically connecting 
respective gate electrodes 9 to each other. 
The TFTs have the LDD structure provided 
with low-concn. impurity regions 6 of the same 
conduction type as the conduction type of 
source regions or drain regions between at 
least source regions 3 or drain regions 5 and 
channel regions 2. At least one piece of plural 
pieces of the low-concn. impurity regions are 
formed to the length or concn. different from 
the length or concn. of the others in some 
cases, by which sufficient on-currents are 
assured while leak currents are suppressed. 
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5 i NxIKl 1 2 tt7K*^^fi(C-&^-ri>^, 
T:i-;i/^ff;ii: 5 *f3 J: 0 T F TCO*;*{k^3«!)liei)t3* 
i£T-^S<. **<tfr J: Opo ly-S 11^102 W^i^RI 

iIpSiJ-r-5**^T^-5o Sm(CXSM(C*3l/iTP-S i N 

$rginL.^c^ I Tom<^mmmm.m^^^i 5 onm(7))K;p 

-CJBfig-r-S. I TO)K*BfS©JgtS(C/1:5'ri>^^L- 10 
TliSgm<Sl 1 3$r#^. 
[0 0 2 9] ;ic:fe±aiLfc5ligCilJC*5(,iT«. §TFT 

^^L. LDDS€r 1 MmlC^^LTtifcd^, TFT<D 

li->iJ-y--rH, :;J?U-tJ-r H, Ta, Al, Cr. Mo, 20 
-5, Spat. *5!HjttTFT<»:LTyi'-:^-M. lEX^S' 

[0 0 3 0] 'Aizmi l€r#figLT. ^^B^lCA^/iiiST 
;i'5=-y*-h«ifiLDD TFT$:fflliT«fiK$nfcTi7 

*gS«. 7i75^^'y^rhU^?XS1S2 1 i:*t|6]a«2 
2i:^X^— y-2 3{cJ;0Bi&0-&*D-itfc:«3g*<rb. m 

mw.o:>m\zm^mAi^m^nxi^^^o r^j-^zf^h^) so 
i'xs«2 \<D^m\z\t-7h^)i7 7.mzmm^ntzmm 

6 ^zm^^^tl^mmmW}^^^2 7 iiAm^-^nxf^^ 

TFTA^^;^£-5o X, ®^(CJ:oTl4^3ai^i()lHlg§2 7 

[0 0 3 1] '^\zi^^mzt^-h^^y ^ =r ^ ':r-^ v^y 'p 7. 
s?Ka^s;^som2*ss^j^ijiB^-r^, 40 
\z^mmm\zmmt^T ft<d')-^ mmm:km±m^ 

(cS^-r^. m2*iS0iJ<Dttt?g(CA-5W(C, 

i?-r-&TFTcDmsftu-i7^^^«BsgiciaBjf —IS 
iii^mffiffliJi:A;'3{a^^(i'J©?;i::^Ty-xt'fc HU-f > 
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nmLfz, mmmmiiTFT<Dy-hmmm(7im.^miz 
-Di^^xit. lEm\t^m<Dm■^mmm.&iz^^^m^mmv 
» tim^'^^n^Wi. ^mms^mi^x^y^mcDy- 
hMEEv.of, h<D^vz±^rim.&:m^^i:^^. ft 

^Mi4©mffiVi 75t»^ixstis^> ^7"-h«ffit®rBi 
wmfic^fa/h;^ i^i, fip-^. jEm^^^(r)m(D^mmvx 
f- vmMt.m%mMimWi\z^^^if't^is-^x\'^^M 

T F TcDlI5g«SffliJO;^*^«^^{|iJck 0 fc^^^- 
lt^<fj:oTli-5<, Z.(D%x>o ly-S i l^4><7)^^P(Sip 

IE®tt«J^©;^*«M*^IC±^ < ^i-:? T L S t^S^jA i n 

a;Offll$iJ-r S^<i3i6<)(-TFTSr#mi4;(C-r«.t, 
X< 5^ > ^ffl T F T ^th(D i S 

mn^^mmz'&^^^nuti^^tz.'o . xtft®:^> 
® * +5i-?i«-r s ^ -r IB ^mfic CD* ^ s 
*^*±-r^ i 5 mmifih -d tc, &.T\zmm-r^f^ 2 mm 
mitsi±<Dw^m^m^-r^'h(DX'. TFTisthogss 
istt jc-r ^ » < T F T « ig :t > msg i <g u - ««t 
^ 11 B# jSfiKf ^ * ^ s w t -r -5 , 

[0 0 3 2] 01 6«A->*^-5^2SISS^J€:*LT*5l9, 
!|#tcSgCi;f5;^ T F T^ja^JS;^: UT^tp bfeSB^^rffi 
ETab-So 0S^-rSTFTtin^-\'^;i/MTS 0 7^7 7^ 
^zf-^h U ^?XM?^S^^gHcDiii*K»jfflX'r •;/9^> 
ifrnf-^m^-t^, ^mm^i(D±.\z\tni^-yif-^ti 

fcpo 1 y-S i m75^JgfiK$tXTti-g). 

xM^3i:. y-x/F^-r>MJ^ mmmm) 

:^;i'^iS2 <i:*^Jgfig$nTti-5, V— XMJ^3. V-X 

m2 ii(r>mz\t^^^j-:^^w.'Si.u^\y^ ym.m.t.m— 
mmm(D^m^^m.9^^mm% ldd^m6i~64 7!i^ 

-&t|-4fflmJ^fi!c^tlTt/i-5. ^^r^)i^mm.2(D±:^iZ 
PSG^3!)^e.>^c^l|l®PBliis68t)»l OfCJ:DffiS^nT 

t/i^, migp^iiifei^iKi oiwjgfig$txfe3>^^7 
-x^^3f3mmsig^tiTt>'5. (sii;< n>^^ 

-;U^^MxT I TO*^b;f5:-5ili^mS 1 3*^KU"f >m 

[0 0 3 3] :^mmm<D!^mmmtvxm^mo)T FT 
izmi-fibnrcmwcm<DLDDm^<Do-^'>tj.<^t>im 
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m, ||3<7)LDDm^6 3(Dg^^0. 5um.m4<D 
LDD^^e 40g^^ 1 . 5 umiiVrZo f^4<DLD 
DM^e 4(D^^^ 1 . 5 um^iL'rz(D\tmmMMm<D 

m^m^^mmmmm'f}mmi.x\.^^m^\zmh^^^m 

^f)^f)^f)^^<D}tt^4<DLDDm^e 4X^^m-^mVr\Z 
[0 0 3 4] 0 17 ^in^-V-^JI/^LDD TFTOy 

\t±mLrzm2mmm^zf)^t^^TFTa:>^\^io-~:/^^ 

>^;uy"hLDD TFTX&O. LDDStil/z 

m, LDDmm\tlx 1 0''cm"X^^o m^\tPjn<D 20 

mmmizf)^f)^^T F T tise^KcDT f t ciit^x u - 
[0 0 3 5] 'A\z. mi 8?iViL02 o^mmi^T±m 

0 l±tCLPCVDffi-Cp o I y-S i]^2 0 2 ^^7 
5ninOO;p^Tl5g|^-r^o i^^^T^ci: ^> «;i S i ^:t> 

Mt.^T6 0 ot:g^<7)a^-etPT--;uf ^»tCJ: 

0. p o 1 y- S i ^:;^fiiS>fb-r^. ;^j:43g^c07!>^^#Na 
Ki^U=3>€r^MT^JS'&fC^iPCVDi*^ffl(.iT 1 5 
0-2 5 Ot:S^(7)MSTJ^figUTt>^l.i. ^:(7)<ttcL 
T;^«iS{l:$n^cp o 1 y-S i M^T F T tC'&:bi±/c 
/^:$^>trx^y5=->^-r^o ^t^^Tp o I y-S iM2 0 
2^mith. y--h^{bM2 0 3 ^^6 OnnKOMiPT?^ 
^rg-r^o ;iC0y"h^ll:]m2 0 3±(CL PCVDiSTS 

1, N, ^204^*510-2 Onm^M-r^o ^S^trJ: 
oTtiS i, N, M2 0 4^^^kb. S i O, JK^^l 40 

S i /Si, N4 /S i O, OHg^3t<h/^^^0 

No^jgiPftinTi.^^. z.(Dm^mm.\z't^<D\t^*- 

cDmTFT(;:>ggM«JEV t h^Mp-r^^, 

-1':^>^l-8xi 0"cm"'g^(OH-X*T'fT-fc» 

U 3>^f^j3 5 Onm^^^LT^*- hmm2 0 5 ^"T^o 

f'-v%m<Dmj&:f3mz\%3mK^^^o mi<D'^m\^. 
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i)^^^^^Wi-^^^i5ikx$>^o m2(D^mt. PCI 

0, iJx<Di^tyri\zFSGm^m\^^mwkWL^m^oijik 

X$>^o ^3(D:^m^. LPCVDftTSiH4 i57.h 
PH, :trxcD^^m*^l^53^^LH"yhpo 1 y-S 

^yj^y— hTFTO-^^^;l.fiLti*'<r 2. SMmtC 
^^b, ^^^;HlSWti3 Mmt::g^LfCo ;^l/^TLD 
D®J^2 0 6C7)J^^£X@(3^^o 

\Z\t.. n^-\'^;i/T FTCOig-^, y— hm®2 0 5CDfl^ 
^^As^ XtlP" -f:t>^0. 5-1. 5X10"/ 
cm* CO H-X*«TtT-^jAtro P^i-^^I/TFTCOi^^^i 
As-^ XtlP" :r>cDft^OfCB^ <:^>^0. 1- 
2. 0X10"/cin' CD H-XaT[^«tCjT-^i^.^«S 
t/^o Ct^^, y-hmS2 0 5cO^H(c?t^oTS N 

4 m2 0 4^^ma:>mmzti^y^^ >^T^o 
[0 0 3 6] mzmi 9<7)xstr^^o y-hmm2 o 
5(Dmmm^^i^-^(D^^^LDDmmhi.xm'rm\z 

h 2 0 7 ^J^^T^o n^^^JUTFT^m^-t 
A s XtlP" ^:t>^ 1 - 3 X 1 O'^/cin' O 

>^fT-^j^tj^o uz^xh 2 0 7 (D/^^->^m^^m^ 

JI-To tffjSbfc^f IC, ^1 LDDS^2 0 8R^*^2 L 
DDM^2 0 9 OS^^i 1 Mm, :^3 LDD^^2 1 0 
(D^-^ltO. 5 Mm. ^4 LDD^«2 1 1 cDS^ti 

1. 5Mm-tr*^o Cc^ftL PCVD&-rmi P S GM 
2 1 2 ^*5 6 0 OnmCOMJPTrJ^^L, 1 0 0 0 t: 1 0 

1 3^^1 P SGa2 1 2 fC^Pf 

[0 0 3 7] 2 0 (Djimizi^^. mmmm 2 1 

4 t;^ci:^T;i/^x»>A^^6 0 Onin^fi£L/t^x>^-r 
C(0±tC$ ^,fcm2 P S GM2 1 5 ^^4 0 OnmJ^ 

^■r^o ^t^^TPC VDriT^^ki/U (P-S i 

J^) 2 16 ^*<3 1 0 OnmJ^^-r^o P - S i N, m 

TFT(7)*^>ft:<^^:^WtcfT;^ci:A^o **{bt'J:Opo 
1 y-S itt<7)^PiBS&S$M^l>$-ti:. ^^PfSfrgg-r^T 
FT(?D»J-^m»?£^T^f^»7&^'T€^o g^JCP-S i 

I TO^M^^l 5 Onm^^^f^. Z.(Dl TOMS^^ 

m^(DMmz/t^ii>^vxmmmm2 1 7^j^^f 

[0 0 3 8] ^2 1 ti*^0^tC;6^?&^^T^7^^ h U 
-e^^o S*6lJ{C^i±a!bAc^2^ifSC^Ji:[^-'0>^ji^ 
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LDD®i^6 1, 6 2. 6 3. 6 4 <D O ■^'>/<£ < 1 

^4®LDD®^6 4*^, teWLDDffl^e 1 . 6 2. 

mS9®}Bfig^A s* X«PW^>i£0. 1~0. 4 
X 1 0"cin-'eS® h*— X'aT-tT^i?^^. i5(:tiT^4© 
LDD^J^e 4CD.^S-U-i^X hTgofc^Sy^A X 
ttP* 'f:t><£0. 6~1. 2 X 1 0"cin-'S*« K— 10 
XfiTfT^>2.tr<. C:©<|ltCbTm4(DLDD.^^6 4(73 

*5^ig^JT'«^1^^.^4^T«L 

^ «^ ttWai L fern 2 ^He^J 1 tC^ 3 O L D D fii^ 
6 3®fi$S:. 0iJ;^tfO. 5 m mgS^ (C^g < LT^tl 

[0 0 3 9] m3S-^fe;^£<TFTCDLDDS. LDD 

SZJf^tie«m^^t)-t±«§|2&DC||3*Jg«SJT- 20 
BH^b^S-&tCjtS'5fc®TKi^£ti. LDDfi, LDD 

-5. ;^i*5, ||2&aJm3*ig^J(C*3U»T«TFTCD^-V 
;^Jl/S€:2. 5 Mml'S^L. ^^i-^^JHIiSrS MmtrK 
LDDJ:<& 1 MmtCtS^LTI/ife*^. TFTWt|- 

m.m\.rcW, 2 Rytn 3 nig^jic t f T^t^^©e 
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(r)m.\z:ip.^m\t.mik^fF.^m.<nmum^^m-ti>^jz^ 

[0 0 4 0] :iK\Z. X-i y^y^m'FO^Km^ti^^om 
Lfcmi*ig«SJT'tt. X-f «;/5^>y*?«2f@<^»IKh 

^-hmy^^mLx^^^. —mz\t3m&.±o)T 

UTI/i-i), A#:e<)(CttLDD«3fi<&*LTti-5. C»2 

proLDD TFT^mmmmi^r mm') -i/^mizM 

^igLDD TFTA-^e.^C-SX-f •>'^>iy^^(D5T::gtt 

[0 0 4 1] 5trS«D(Cia2 2 Sr#figbTi¥ffi©»^t 

«TFT 1 <i:TFT2<Ditt^JSi^*^e.;^£-5. T F T 1 O 
MKffl<|iJ«y-X<i:LTSfifeL, TFT 2®^iS:^fiiJtt 

M^tifcir'- htctSR/f^wy- h«JEV g s ^mta^ti 

jfl!l^L.i¥ffi-r-5t>«Tab-5. TFT 1 <D5^-\':?^JUmi^M 
{l'J(CiStte.tlfcLDDffi:^S:0. ©T^toL. TFT2 
05^A'^;i'?SJSMffliJ(C^tte.n;tLDD^i^*(3), ®T 

[0 0 4 2] m2 2\Z7Ehrc=f:y^)HZiS'^^X. 4®©L 
D D SBlie®~ ® CD IfiX (a 2 <@ ^i«6<J fiS^J® L ;t ^ - 

[^1] 
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[0 0 4 3] ^1 *Ci>liT^ 1 ia^i:$^y;U^r*- h L D D 

- 1 2 ^^^fTl^^^o Z.n^<D^-Y<D^\Z\%^ 
®COav>^;P^r— hLDD TFTtClST^^^PlB^: — 

l<7)m2ffi3ti&^-HtCOl.iT^P(SO^i;;^cLDDSJ^ 30 
cT^Sm^^bTli^o ®2ffi34^CD-®t^|^2 2 tC^L^ 
4e(^LDDm^cOfirBtC^^^^i^;bTVi^. «SJA«^ 

TFT^^:bL'Tt/^'5o H 2TtSLDDM^®fC 

xgii^^^fTj-^nrt^i^o SEoT. :iCO^:— H 2 til^2 2 
#RB-r^ chT F T 2 CO H U< >{iyL D D®^®(C^^R5;0^ 

^frf 'btlfcv>:y;i'y- hLDD T FT;&^^;^j:^X< 

^C0D'J-^||«t«a2 2 ^#Ba-r^<hV g s = - 6 V 
tc^^L, Vd s=+ 1 0 vt::|^^LT2lli^L^c=fec7)T 
glt(3^l<7)^4<ffl^i&^-KStcl¥fli^m^^ 
^b-rW^^^LTl^^o K 1 F 9 f't^t^^Tti 



^^:bUTl.i^o — ^r— K 1 0—^— H 1 2 tC-^l^ 

[0 0 4 4] £j(.±<;>^frtcj:i9f^^^nfc^i tcs^, 

h^iiLDD TFT;^^^;^i:^X-r v^>^ 

/cfi^^o :;*:(c^— H2-^:-H5^i4^@<7)LDDmJ^'-- 
® ^ % ^nt^ 1 mff\t^mM b < ^ ^ - ^ § 

^^Tafe^o c<7)J©^tr^S, — *f(7)TFT(0'5-^-^rt^ 

%*L;^.i:t.^o X. ^— F6, 7 fC'^i^Tfiit'iS^cDT F T 

^ n ^ L D D ® ^;<i^*f^:;& t> ^ ^ - >^ ^ § T^c 
T'd^^o CO^t't>^OOTFT;0^iE^tCl(jf^-r-5^U 

itg^<7)^i/>^;i/y- FLDD T FT7!»^e>/ci:'5X'1' ^> 

?^j:^^*'5>. K 1 0 t'^f ^tC5>>^;i'y- FLDD 
TFTO-:^(DLDD®^ (^:-H 1 OT^iHl/OffliJ 

^Pfgtc5g^t:^>, ^bfC, t-K9, 1 1 h 
^it-ei^T FTcD5^>^tc lffim-roLDDM^<:o^;<- 
v7:^^^l;;^cJ^^^St:^LTt/^^o ^- F 9Tti-;5(^T 
FTCD K U-r >fiiJLDDS^®<hfiii;^(OTFT(7)V-;^ 



50 ®JLDDS®(3)75^^®$nTl.^^o c:cD«^T'^>, 
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^^•r^. fi!oT, iJ^yjI/^r- h;^it-e«, '>/^£<<hfc 

•t^mfi^'^mizu^, fib. h«jfi<^x-r .y 

'f->ifm'^^mmmmmm\zm<^^rcm-^. ^mmm^fr 

m^\z^mT-$>^o m-o-z:i<Dm-^\zi,tm i tcs^bfc^ 
i^mm(Dm\z. -i^<D^Y^)i'mm(^mm\z^m4m 

mt)ni>. fib. ^-Fi 2i)m^-r^mmi-im^mz 
[0 0 4 5] &.±o^mf)^im^'fy^fs.m\z. y:/)vir- 

T^c^^-v^stt-sw*, hi>^^itv - i7mmm:kizm 
A^^^^^xm^mt^mmit. i oTJHsgtc-:^^ i~isc 
iij^tc-r€-r> 1 o- = (7)^-^-T*-5**^igg^e<)tca 

izm^^m^iKm^mL-r^^x^momrnxm^m^-t 
^mm-i (iQ-') ' =10""' izuo. 1 0 om.^(o so 

;j£-5, ll^(r*^Hj{rA->*^sy:/;i/y- F^jgLDD 

T F T *^ ^ X -f •;/ 5^ > i^*^ * ffl T 7 -7^ ^ TZ-y- 
FUi7X^?Ka^^^g<£f^^ieb. $53 3 0 0:^iii5g:«- 

[0 0 4 6] — ^. i»!3l5«)LDDMJ®$:«i^TtJ;^£Vi-7 
75:i±Y.cet«*rov;|/5^y- F^jgT F T« 1 <@(7)T F T 

- msi^ «i ;^ -s^Ti^-e # /j: ^ $ n 

[0 0 4 7] 3tSe*cD->>yjL-y- F^itLDD TF 

T^mmmmmT.-^ -y^y^m^f-^zurnvtzm-^. mm 
mm.^)—^m:kMm\ziStmvx\,^^9tim<^t^\zts.^x so 
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ti^, c««{;:TFT«mc^U-i77jia*i»:RI©:^a55i- 
it^aS*S^«m*«H5gtt^<&ji bTHj^mMJ® T F T 

F u-f yi^mz^m-^-^ p NS^*?s«-rs*j&^±;^j:i^ 

(DyyifJVtf- F^jlX-f >y5^>iym^<&ffllife7i7 5^ 

:/v F >j i7XM?Ka^^^B<^^-&. 1 0 73mm\z-o 
^^t^x^ut^^tz. x»«y^->'^i^^1'^c^iTFT« 

^^M^i^^«fife■r^ p o 1 y - S i Oi^S^RSt^jgH-r 

[0 0 4 8] ^^\zT^5-^':f-^v^)^7.mm^m^m 
75^*Sffl$nT#fco 1 mm\zn\^xm.w.<r>7.^ y 
^m(Dm^^mM^^^^<irLx^^^o bA^ufe*t^,cn 
■^tj^c<^ffl$ti€.=b©-c*o, tt^cDX-i'y5'>i'* 

T, MiglSWiiSD, SH^OWf^Sfl^, »^X@®«*t 
D TFT5rSffl-r-5*(Cj;»3^5SOX-1' •y5^>^m^ 

??ffiL^itio IP^, Mjgxs<^iiijatt;tc<^|5i8Bm^'J 
^\ &.±m^rzm\z. yfju^'-hmmi^DD tft 

x^Affltcpa^^n-ss: 1 0 0 7jmmu±^-^tsT^y=- 

-cy-^hU^XS^ft^Ti^SStCjCtLT, 

[0 0 4 9] uii^mmmxityz^juy—hm^i^nB 
TFT^mizh-oXT.'i y^y^m'f'coK^^^m.m 
vfzt^. &.±(Dmmti^immx^^m\z:^^mitz.n\z 
m.in^i>(Dx\tuf^^o im(Dx^ y^y^^^m 
^ ir^ ^ns T F T « 2 f@ ^ n-r 3 <@«±«-7 

y- F«jfii:LTfcAt^o XX-f <;/5">^?^^©«figg 
* t L T T F T (C'R A*)^^ -> U 3 > -j; 31 A± Jgfig L 
feMOS FETOia^JS^^T$)oTt)Sl/i, ^^.tCU— 

+i-'7n-;i/p o 1 y- s i rFTa:>m.mmmxi,^'^^ 

b. 7^:;1'7tX->'J r:>TFT©ffl:?iJj^^<l:UTfcS 
cn^<7DF7>>'X37^^ttLDD TFTiimm 

tzm^o^mm^j—i^wm^^m^x'.^^, xt^t-^ 
zr-^hoi^xm^m^^mtivxnm-r^m^, mm<D 
:k^-^^m^^m<D:k^-$^^mmm\zm.^n^i><DX' 
ituf^^m\tmmx&^, 

[0 0 5 0] S^(C#5t<i:bT. SlI'^Lfc&^r-F 
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n^o m^mm\t-mz^mmm-r^^. x<^y^>^ 
m^(^'j-:^mt]^u-r>m\t^K\zxnmt:)^o se^^ 

LDD TFT<Dmj^. ^mmmt'J - T^Rt^ \^ u 

-f>mmzni.xi^^xu<x\tui^u^K m^. y- 
x^zs K u-i >mm\tm^\zmii&x^m'pimxts. < x\t lo 

^iit'Dxm^m^m^tt^^'^'-]^ ix\t. l 
DDmrnt-ic^a^y- hnmcD^mizmLx 4^^^^-^ 
T^^o &.TM:i^m\z^(Dm^^mm't^o ^mm^^^ 
u^mmmm.i<D±\z\tn^:=.>^^tirz^^^^miii 
mm^in^po 1 y-s im-^mfS.^nxi^^^. :i<Dm\z 

^5^. c<D3m(Dm\z&:m'r^-'^o:)^^^jimm2 
tfjWfS.'^nxi^^^o y-x^J^3. y-x/Hu-f> 

\z\tm-mmm<Di&mm^m^mmv^ l d Dmm e 20 
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